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(57) Abstract: 

PROBLEM TO BE SOLVED: To surely switch a standby 
system and to monitor a 2nd reception low-noise 
amplifier (RA) in the standby system in the case 
occurring a fault in a 1st (RA) or its cooling means. 

SOLUTION: A pilot signal, having a frequency within an 
attenuation band of 1st and 2nd reception hand filters 
4, 14, is inputted from a pilot signal generating means 
21 to 1st and 2nd RAs, each output is taken out from 1st 
and 2nd distribution means 24, 25 and each level is 
detected by using 1st and 2nd level detection means 26, 
27. A control means 28 switches 1st and 2nd signal 
changeover means (SW) 3, 6, when each detection level 
is below a threshold and transmits a 1st or 2nd alarm 
signal. A manual changeover means for the 1st and 2nd 
signal changeover means is provided in the control 
means 28. Furthermore, the 1st reception band filter 4 
is composed of a superconducting material and is made 
into a superconducting state by a cooling means 11. 
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[0019] 

[Embodiments of the invention] 

The embodiment of the invention according to claim 1 is 
shown in Fig. 1 with the same reference numerals assigned to 
parts corresponding to those of Fig. 10. According to this 
embodiment, pilot signal generating means 21 for generating 
a pilot signal within the attenuation band of the first RXF 
4 and the second RXF 14 are provided outside the heat shield 
box 10, and first pilot signal introduction means 22 and 
second pilot signal introduction means 23 are provided for 
introducing a pilot signal generated by the pilot signal 
generating means 21 between the first RXF 4 and a first RA 5 
and between a first RXF 14 and a second RA 15 respectively. 
Further, first dividing means 24 are provided between the 
first RA 5 and second SW 6, and second dividing means 25 are 
provided between the second RA 15 and the second SW 6. In 
addition, first level detecting means 26 and second level 
detecting means 27 , which detect the respective levels of 
the pilot signal from the signals which are divided by the 
first dividing means 24 and second dividing means 25 
respectively, are provided. 
[0020] 

The output signals of the first level detecting means 
26 and second level detecting means 27 are inputted to 
control means 28. The control means 28 are also provided 
with manual switching means 29 for manually switching a 
first SW 3 and a second SW 6. The pilot signal generating 
means 21, first dividing means 24, second dividing means 25, 
first level detecting means 26, second level detecting means 
27, and control means 28 are contained in one enclosure 18. 
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[0021] 

The first RXF 4 is constituted by a superconducting 
material and differs from Fig. 10 in that the 
superconducting material enters a superconductive state as a 
result of cooling by cooling means 11. A selective level 
meter and the like can be used for the first level detecting 
means 26 and second level detecting means 27. Whether the 
control means 28 are constituted by a reference voltage 
generating means for generating threshold values which are 
preset and by a comparator, and so forth, or are constituted 
by a microprocessor, A/D converter, ROM, RAM and a D/A 
converter and the like constituting a basic circuit, the 
control means 28 compare signals from the first level 
detecting means 26 and second level detecting means 27 with 
preset threshold values while monitoring these signals, and 
in cases where these signals are lower than the threshold 
values, switches the first SW 3 and second SW 6 and/or 
possesses a function for the transmission of a predetermined 
warning signal . 

[0022] The first RXF 4 is constituted by a microstripline, 

for example, and because both the ground layer and signal 
wire that constitute the microstripline are constituted by a 
superconducting material and enter a superconductive state 
as a result of cooling by cooling means 11, the thermal 
noise generated in the first RXF 4 is remarkably small, and 
hence the noise index of the receiver is improved. 

[0023] Next, the operation of this embodiment will be 
described. The pilot signal generated by the pilot signal 
generating means 21 is introduced by first pilot signal 
introduction means 22. Here, because the frequency of the 
pilot signal is set to the attenuation band of the first RXF 
4, the pilot signal thus introduced is reflected by the 
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first RXF 4 and, as a result of being inputted to the first 
RA 5, the pilot signal is not emitted by antenna 1 and there 
is no risk of this signal interfering with another system. 
The reception signal to which the pilot signal is appended 
is amplified by the first RA 5 before being divided by the 
first dividing means 24 and the level of the pilot signal 
introduced to the first level detecting means 26 is detected 
thereby- This detected pilot signal level is monitored by 
the control means 28, and, in cases where this level is 
lower than the preset threshold value, the first SW 3 and 
second SW 6 are switched from the position denoted by the 
solid line to the position of the dotted line and a first 
warning signal that reports the generation of a fault is 
outputted via a terminal 30 to the system of the first RA 5. 
[0024] 

Meanwhile, the pilot signal is introduced by second 
pilot signal introduction means 23 in the same manner as the 
first pilot signal introduction means, and after being 
amplified by the second RA 15, this signal is divided by the 
second dividing means 25 and then the level of the pilot 
signal introduced to second level detecting means 27 is 
detected thereby. The detected pilot signal level is 
monitored by the control means 28 and, in cases where this 
signal is lower than the preset threshold value, a second 
warning signal that reports the generation of a fault is 
outputted via a terminal 30 to the system of the second RA 
15. 

[0025] 

Further, manual switching means 29 are provided 
combined with the control means 28 so as to allow manual 
switching of the first SW 3 and second SW 6, and a 
constitution is also possible whereby the operation of the 
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manual switching means 29 by a maintenance representative 
during maintenance and inspection causes manual switching to 
the path formed by the second RXF 14 and the second RA 15 
that constitute a preparatory system. As described above, 
by using a pilot signal that is separate from the reception 
signal and by comparing the levels of the pilot signal with 
preset threshold values, anomalies in the operation of the 
first RA 5 and the second RA 15 can be reliably detected and 
warning signals to report fault generation can be 
transmitted. As a result, because switching to a 
preparatory system by the control means 28 or as a result of 
a maintenance representative operating the manual switching 
means 29, it is possible to avoid a state where reception is 
not possible during anomalies in the operation of the first 
RA 5 and during maintenance and inspection. 
[0026] 

Fig. 1 illustrates an example in which first pilot 
signal introduction means 22 are not cooled by cooling means 
11. However, first pilot signal introduction means 22 may 
be constituted so as to be cooled by cooling means 11. As 
shown in Fig. 2, operating power may be supplied to the 
first RA 5 and to the second RA 15 via common power supply 
terminal 12' and power supply dividing means 31 (claim 2), 
and, in this case, it is possible to economize on power 
supply terminals. 
[0027] 

As shown in Fig. 3, operating power may be supplied to 
cooling means 11 in addition to the first RA 5 and second RA 
15 via the common power supply terminal 12' and power supply 
dividing means 31 (claim 3), and, in this case, it is 
possible to further economize on power supply terminals. As 
shown in Fig. 4, antenna 1 may be directly linked to the 
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enclosure 18 via an antenna feeder 2 (claim 10) . Hence, by 
removing the antenna feeder 2, the degree of loss of the 
antenna feeder 2 can be decreased and, as a result, the 
noise index of the whole receiver can be enhanced, whereby 
the reception sensitivity can be further improved. Fig. 4 
is based on the embodiment of Fig. 1 but can naturally also 
be applied to the embodiments of Figs. 2 and 3. 
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[0002 ) 
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aVd-; hfi#a>Hifi»W»l RXF4 

fc^WP* hfi**»lRXF4rSI*3*l. I1RA 

fcfcttl ^ ^ n •> h ft ##tffll<* ftfcgiffi WJg 1 R 40 
A5T*MIS*ifcSL Sl»lH^S2 4r^iS^n, 91 

e^<Du-<ji/*jftija#a2 8-csasn. *>*>*»D*bi$ 
®2 sw6^n^niiiSoiag^e>^cr>figtc^3*3 

[0024]-S, hl^PWn^ hfl 50 
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*f &A#S i RUSKS 2^a^ ft^&A^S 2 3 Cc 

m^&2 5T#i2Sft. 312 U^^ffi*S2 7fCfcl> 
"Cfe, SEA 3 n/c/W a v h M^-<DU^; W^usn 

2 8rlS8iSft, *635PC«)S5eSjhA:b*^«J:f3 4> 
(fiU»^K:»»2 RA 1 5<DfrMlCf$W&¥£&UtcC£ 
Zm&m 2 MR-fftftt? 3 0 * M U T «J * 5 ft & . 
[0025] fSCtf 1 SW3KtfB2 SW6 

*tt t> * C £ tfr * * «fc 5 (c«Wjj«*R 2 9 
'*N22 8 ec#*tR»&*rtte!3 . fiPJ * jSfcBSK: 
c o^ttWS^S 2 9 * C <L (C J: 

^»T : iHt3R-C*S»2RXF 1 4SO'»2RA 1 

0*lMH<£tt«T4C<b-C. mi RA5RO f m2RA 1 

S2 8 k: j: o . *it\*mFm#&mm&vt 2 9 

C t tc J: D iHt^SJ 1 R A 5 £>Sb 

[0 02 6] fcfc, Bl^TIi, hM-^ 

C^S^ * 1 aVD * Fff#aA^I52 2 ^r^aj^s 1 

^ii(Z)*S3SS^ 1 2' »tf«Bfl«*K3 l ^Mb 
t»lRA5R0W2RA 1 5 O^tl^tltcmi'fmtiZ 

[0 02 7 ] 133CC7r:t- J:^CC, ^|(0«iW»f- 1 2 ' 
acXWH»E*S3 ltll;r*lRA5»»»2RA 

i 5<Dffe&c$ e>&cte*P¥« 1 1 ©^n-en&cab^m^^: 

CC. T>x^l*T>^7-/-^2Sr^3rK:fiB*l 

-# -^2^fe*-r-sc itr>ft7 -f -#2<Dm 

£ e H4«H10IIJfi«B*SK:bri>-5*s fc *y»H2, 

[0028]I5^ M3^94 ©«9Htc <t ^iKfimUM 

th$5 ur v m 1 m^ffi^ 1 1 2 RtfJ£ 3 sagST- 1 6 CCtt 
^.r, »2SW6<ta^ifi J F : 7opjr*^rfia*i 8<d 
ftSPtc«^8t7^;U^4 l#RW6ftTlr»5Ci, * 

3i{fc*l84 2 3&xj|W[«Bl 0OWWfiCRW6tlT^*jS 



9 

[0029111 RA5MS2 RA 1 5(C«;*j£gW& 
2RA15^©J6StaiLt, 7 r > h 3 

3ftri>£„ tt£#ff7 4Jt'*4 ltt. Smfi#iiB» 

$ fcttfiBiawie*»iw snit&amcNMK s ft 

6„ flE&5B£ffc*B4 2 -f JU*4 1 

fecc»r3e©«jE©e«*s5ejca^-rs*atr*ij. d 

^b/c£5KT>7-^:^-£~2£|&*U tvt-^-i 

[0030106 OCtk-T «£ 5K\ S#£5&fb^&4 2 £ 
il L r 3 6 CC^SU^m 1 1 Kftftnttj 5r«ifST 5±5K 
t/rt>J;< (»*3B5>. £©*§£> 3 

1 8KifiU§bfc«ffiK:jBJBLT«>«fci». H7»ai*ffle 

K±5*w©iSfi««ieiis<s«©*»«sr*r. c©m 
ikMwa i vnmwttmLxmmmM 1 o ©rtsp©s 
K*«95E-r*iaaaftffi*a5 1 a^jsiss 1 ooftsucc 

SK » 6 ft r I > S fc S . 

[003 1 ] fM»#J=32 8 Jg 1 U^;l/^HJ^©2 6 
&t>*3!2 l^;HfctiJ3M82 7 <fc 9 ©ffcttiU'^l'ftiWrft 

<> jaa&tt^&s i-ct^ttj$ftfc^s®eBi o©i*jgp 
©asfe§r?iboo, sst^w#©«j:o©fB#36s*6* 

mm&ii* 3 0«:aL-CjMtH3ftS«t5«c«^<»:&o-C 
OS. 

[003,2] «±©J:5tt#fiS;?r<t5 CiStJ: 13. ft&ff 

1 0 rt©fiaa»**». c tumrnmuiK. tezw, 
m*mit vxh mmommnm-h ft £ . 

[ 0 0 3 3 ] 0 8 t£Ht#3 7 tc J: SWHOAfi 
fi«<^*«*5Vi-. C©**«t?». 0 7©|gj!rfe0i|<!: 
JfctSLr, 08 (A) tt$lRXF4C, 138 (B) « 
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S1RA5®, 08 (C) {i^iPSRMl 1 a©iSg?:? 

ft^ftit^ffi-r &&#w& 4 . c © «t 9 ttflWE* 4 5 

CiCCif5^ai)i*m-C&-5,mi RXF4, KI1RA5$ 
fctt&SWW 1 1 a r«£TSffilffl*«* «fc 0 JE5ICC^ 
ttJTSC£#r*S. 

[0034] 0 9£SVrJ:*>{C, »^IS 2 8 tc «fc o r 
«»)**6ftS*3fi^«J»*a <SW) 6 1*R». 
ftjl© Jl^iti^g 26' (C <fc 9 h ft^f© U 

^%ttffll/r«>J:< (BWBB8). COHte. 36K 

io u^t*ffi*&fc»B-r*ct**-c**. 09r 

«(S0S(c*jt<»-C4>l5l«©]!?(i**st#6ftS. 
[003 5] ifc. H*L-Cl>ttl>*«. lglRXF4£ 

s. «fias*^©tpcc«jamj»wsg*sa^3ft€»Egi? 

iSS^l 0 OK £11;?. 5 *>©&$> 9. C©J:^ft®S« 
fr-CB. «AKjK»SBIW>»ja7 7.4KgK«:?&9I-rS 
20 £tttW«£*ttftftsft&ti*fcaE>, aiPfgl 1 ©^±P 

[0036] 

tCCJc-^T. Sn RA5©I^W?r^aiU. iHtJfiKiWO 

[003 7]® ^-fa? HB^^JROSIZ RA 1 
[0ffi©S#^lftBJ] 

[01] 1 ©»Wcd»E»«*^^o f d'H. 

[02 ] 8**331 2 ©»98©**«**-r^n » 
40 [03] IMclf 3 (D&BfjCDm&W&rjk-? Z/UvZW. 

[04 ] HtJfcil 1 0 (DAn«D9QiM«^r^a 9 *0„ 
[05] IS*iS4©|feHj©^5feP)J ; £^-r^a » ^0„ 

[06] wm 5 omi<Dmmw&7f;?7v » * 0„ 

[07 ] l**316©^©«Sfe^*^-r^D 9 fi. 
[08 ] »«3S7<D»WeD*»W%5«'r^ci 9 
[09 ] l*3»a8<0»9iC[>J«6«*^-r^a » 

[010] wtam&mmstfmtijirr-fB » ^h. 

[#^©I»HJ] 

1 Tls7-i~ 
50 1 a TOf-^te^SW* 
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